Two new steroidal glycosides, fragilioside A (1) and fragilioside B (2), along with five known compounds (3-7) were isolated from the gorgonian Dichotella fragilis (Ridleg) collected from the South China Sea. The structures of the new compounds (1 and 2) were elucidated by comprehensive analysis of spectral data, especially 2D NMR. The brine shrimp lethality and antifouling activity of the isolated compounds were also evaluated.
Gorgonians of the genus Dichotella (family Ellisellidae, order Gorgonacea, class Anthozoa) are prolific in the South China Sea [1] . According to an intensive literature survey on the chemical constituents of the gorgonians of the family Ellisellidae, a variety of secondary metabolites, such as briarane diterpenoids, steroids and steroidal glycosides, have been reported from various species of this family [2] [3] [4] [5] [6] [7] [8] , and some of them exhibited mild anti-inflammatory activity [5] and antifouling properties against barnacle larvae [7] . Until recently there were no reports on the chemical constituents of the gorgonian Dichotella fragilis. Herein, we report the isolation, structure elucidation and biological activity of two new steroidal glycosides, fragilioside A (1) and fragilioside B (2), along with one known steroidal glycoside, junceelloside D (3) [4] , and four known briarane type diterpenoids, juncin P (4) [6] , juncin U (5) [7] , junceellolide D (6) [8] and junceol A (7) [2] (Figure 1 ). All the known compounds are reported from the genus Dichotella for the first time.
Compound 1 was obtained as white powder. Its molecular formula was determined as C 36 H 58 O 9 by HRESIMS, m/z: [M + Na] + 657.3972 (C 36 H 58 O 9 Na, calc. 657.3979). The 13 C NMR and DEPT spectra showed 36 carbon signals, which were assigned to six methyls, thirteen methylenes, including two oxymethylenes, eleven methines, including five oxymethines, and one olefinic methine, and six quaternary carbons, including two carbonyls. The 1 H NMR spectrum ( Table 1) Compared the 1 H, 13 C NMR and DEPT spectral data of 1 with those of the related compound junceelloside C, a steroidal glycoside previously isolated from a gorgonian coral Junceella juncea [4] , the data of 1 were very similar NPC Natural Product Communications to those of junceelloside C. Furthermore, the spectral data of the steroid moiety of 1 were the same as those of junceelloside C. Then we could assign that there was a linkage of an acetoxy group to C-25 and the steroid moiety of 1 was inferred to be 25-O-acetyl-cholest-5-ene-3β, 19, 25-triol. The only significant differences in 1 were the downfield shifted signals of C-3' at δ C 73.1 (CH) and H-3' at δ H 5.07 (dd, J = 3 Hz, 7Hz, 1H) compared with those of junceelloside C, which showed that an acetyl was linked to 3'-OH in 1. This conclusion was supported by the HMBC correlations of H-3' and methyl protons at δ H 2.17 to the carbonyl carbon at δ C 170.6 ( Figure 2 ). HMBC correlations between H-1' and C-3 (δ C 77.5, CH), C-2' (δ C 67.3, CH) indicated that β-D-arabinopyranoside was linked to 3-OH of the steroid moiety. By comprehensive NMR (1D and 2D NMR) analysis of 1, summerized in Table 1 and Figure 2 , the structure of 1 was elucidated as 3',25-O-diacetyl-3-O-[β-D-arabinopyranosyloxy]-cholest-5-ene-3β,19,25-triol, which was named fragilioside A. 13 C NMR and DEPT spectra of 2 (Table 1) were very similar to those obtained for 1. The only difference was the substituted position of one acetyl. Downfield shifted signals of C-4' at δ C 71.3 (CH) and H-4' at δ H 5.15 (brs, 1H) of 2 compared with C-4' at δ C 68.3 (CH) and H-4' at δ H 4.02 (brs, 1H) of 1 suggested that one acetyl was placed at 4'-OH in 2. Comparison of the 1 H NMR and 13 C NMR spectral data of 2 with those of 1, junceelloside A and junceelloside C [4] , showed that the data of the steroid moiety of 2 were identical to those of 1 and junceelloside C, and the data of the glycoside moiety of 2 were identical to those of junceelloside A. Thus 2 was assigned to be 4',25-Odiacetyl-3-O-[β-D-arabinopyranosyloxy]-cholest-5-ene-3β,19,25-triol; this was named as fragilioside B.
Steroidal glycosides are rare in gorgonian corals. This type of glycoside was only previously found in the gorgonian Junceella juncea [4, 11] . Since Junceella and Dichotella are two genera belonging to the same family, Ellisellidae, the concurrence of steroidal glycosides in both genera suggested that there might be a metabolism peculiarity of the family, and these results could partly provide evidence for the chemotaxonomy of the Ellisellidae.
Fragilioside A (1) and fragilioside B (2) showed lethality to the brine shrimp Artemia salina at a concentration of 50 μg/mL, with lethal rates of 37.5 and 37.5%, respectively. Juncin P (4) and junceellolide D (6) exhibited potent antifouling activity against the larval settlement of the barnacle Balanus amphitrite with EC 50 values of 0.80 and 0.77 μg/mL, respectively. Fragilioside A (1) and juncin U (5) showed mild antifouling activity at a concentration of 50.0 μg/mL.
